Nitroglycerin improves the distribution of regional oxygenation in partially ischemic canine myocardium.
The effect of nitroglycerin administration on regional oxygen supply and consumption of partially ischemic areas of myocardium was investigated in 14 open-chest anesthetized dogs. Flow in the left anterior descending coronary artery (LAD) was reduced by 50% with the aid of a specially designed screw clamp placed below the first bifurcation. Seven animals received nitroglycerin (20 micrograms/kg i.v.) 5 min following partial occlusion. The remaining animals served as controls. Regional blood flow as measured with radioactive microspheres (15 +/- 3 micron in diameter) was determined before and 10 min following partial occlusion. Regional O2 saturations in small arteries and veins were determined using a microspectrophotometric technique. Oxygen supply, A-V O2 difference, and consumption were calculated in both subepicardial and subendocardial regions of ischemic and non-ischemic myocardium after occlusion. Tissue blood flow to the partially occluded regions was reduced by about 40% in both treated and untreated animals. Nitroglycerin prevented a significant reduction in arterial and venous O2 saturation of the partially occluded region. In the occluded subendocardium, nitroglycerin reduced the skewness of the venous O2 saturation distribution. The O2 supply/consumption ratio was significantly improved by nitroglycerin in the ischemic subendocardium, compared with the same region in the control group. It is suggested that nitroglycerin improves the microregional relationship between blood flow and metabolism even in the absence of a change in total regional blood supply.